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1. The crystallographic problem
Crystal structure determination by electron crystallography 
has been very successful in many fields, ranging from organic 
to inorganic materials. Collection of electron diffraction data is 
still a crucial step in electron crystallography. The curvature of 
the Ewald sphere limits the data available in each electron dif-
fraction pattern. The dynamical multi-scattering effect of elec-
tron diffraction increases the complexity of the structure deter-
mination procedure.
A precession method (Vincent & Midgley, 1994) has been 
used to solve the crystal structure of AlmFe by Gjonnes and co-
worker (Berg et al., 1998; Gjonnes et al., 1998). The advantages 
of precession electron diffraction are (i) the effective reduction 
of the dynamical multi-scattering effects, (ii) an increase in the 
amount of electron diffraction data due to the precession of 
the electron beam, (iii) the ability to obtain integrated intensity 
of each electron diffraction spot.
In the present work, an electron diffraction simulation pro-
gram, JECP/ED, is reported. The program can be used as a 
teaching aid for students as well as a tool for scientists work-
ing on electron diffraction experiments.
2. Method of solution
As the precession technique is implemented based on the se-
lected-area electron diffraction method, the program is de-
signed for fully functional selected-area electron diffraction 
simulation and is extended to include precession diffraction 
simulation.
In the program, diffraction patterns with geometrical fac-
tors and kinematical intensities are calculated in two sep-
arate steps. There are options to show the index, the in-
tensity, the base vector, the Laue center and the ZOLZ or 
ZOLZ  +  FOLZ. The parameters of camera length, rotational 
angle and tilt angle of the incident electron beam are needed 
in the calculation.
There are two options in the simulation of precession elec-
tron diffraction: animation of the process and the final inte-
grated diffraction pattern. Three parameters can be set for the 
simulation: steps per cycle, time per step (for optimal visual 
effects in the simulation) and the beam tilt angle.
Independent atoms in the asymmetric unit and space-
group number are needed in the input file; all atom positions 
are generated by the program using the space-group symme-
try operations. The structure factors for the electron diffraction 
intensity are calculated using the analytical approximation for 
obtaining the atomic scattering factors.
3. Program specification
The program is written in Java using the JDK1.3 (Java De-
velopment Kit) from Sun Microsystems (Sun Microsystems, 
2000). The program was designed and tested under Microsoft 
Windows 98.
4. Software and hardware environment
For executing JECP/ED, a Java virtual machine, i.e., J2RE, must 
be installed on the computer. No special hardware is required.
5. Documentation
Documentation is provided in the form of HTML docu-
ments. An on-line version of this documentation is available at 
http://www.unl.edu/CMRAcfem/XZLI/programs.htm .
7. Availability
The program in compressed form (jecp.zip) including a set 
of crystal structure files is available at http://www.unl.edu/
CMRAcfem/programs.htm . A registration code can be ob-
tained by e-mail — xli2@unl.edu — from the author. Without 
a registration code this program works in demo mode.
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